The Fundamental Use of Surgical Energy (FUSE) is a new curriculum developed by the Society of American Gastrointestinal and Endoscopic Surgeons (SAGES). Surgeons and anesthesiologists can earn CME credits, nurses can earn CEUs, and those who master the curriculum content can obtain a certificate. But why is this needed?
Almost every surgical procedure, regardless of specialty or geographic location, involves the use of devices that apply energy to tissues. This practice has existed for thousands of years, whether it is cautery used by Egyptians in 3000 BCE to manage hemorrhagic shock [1] or Bovie's revolutionary electrosurgical unit introduced by Cushing into surgical practice in the early twentieth century [2] . Since their introduction, electrosurgical devices have become ubiquitous throughout operating theaters, endoscopy suites, and other procedural rooms. One of the most remarkable developments in surgery over the last two decades has been the introduction of a large variety of complex and task-specific energy devices, incorporating novel technologies, newer designs, and advanced functions. Common examples include ultrasonic devices using mechanical energy, advanced bipolar electrosurgical devices with cutting blades and impedance measurement, and image-guided radiofrequency ablation instruments. Regardless of one's practice, the momentum in surgical energy innovation has transformed the operating room and endoscopy suite into a place with a wide array of technologies and tools.
The success of energy devices is largely due to their ease of use, diverse configurations and proven utility for hemostasis, tissue dissection, and ablation. However, this success poses safety challenges. Energy devices can lead to severe iatrogenic complications, including operating room fires, accidental tissue injury, and interference with other implantable medical devices (e.g., pacemakers, implantable cardiac defibrillators). One contributing factor is that the devices tend to be poorly understood by operators, regardless of their level of experience [3] . Many surgeons do not consider themselves experts in the use of energy devices and have incomplete knowledge regarding their safe use. In order to use energy devices both effectively and safely, it is imperative to close this knowledge gap regarding device function, appropriate use, and safety. The medical literature provides many reports and anecdotes of iatrogenic injuries related to energy devices [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . Approximately 600 operating room fires occur annually in the United States alone, a subset of which lead to disfiguring injuries and mortalities [4] . Between 1996 and 1998, 628 cases of burns due to electrosurgical devices were documented by the Food and Drug Administration [15] . This prompted the Emergency Care Research Institute (ECRI) to rank surgical burns and fires as a Top ten health technology hazard in 2012 [4] . The prevalence of bowel injuries due to electrosurgery during laparoscopic surgery is estimated at 1-2 per 1,000 patients [6] , with high morbidity related to unrecognized injuries [7, 8, 11, 12] . With over 2 million laparoscopic procedures done annually in the United States [16] , this represents a significant safety issue impacting thousands of patients every year. Furthermore, the health-care costs are just as significant with hundreds of millions of dollars spent on medicallegal claims related to electrosurgical injuries each year [17, 18] . Despite using energy-based devices on a daily basis, surgeons and surgical trainees may not always be familiar with their basic principles and functions, which further exacerbate their potential danger. SAGES recently assessed the baseline knowledge of 48 of its leaders using an 11-item multiple-choice question examination, testing their knowledge of the principles and adverse events related to the use of energy devices [3] . The median number of correct answers was 59 % (IQR 55-73 %). Thirty-one percent of SAGES leaders did not know how to correctly handle an operating room fire on the patient; 31 % could not identify the device least likely to interfere with a pacemaker; 13 % did not know that thermal injury can extend beyond the jaws of a bipolar instrument; and 10 % thought that a dispersive pad should be cut to fit a child. What is even more impressive is that their baseline scores appear to be similar to that of junior surgical residents [19] . Yet, there exists no standard and validated training program to teach surgeons about energy devices. Most training, including that received during residency, is obtained from industry-sponsored education, mostly through sales representatives [20] . In fact, standard surgical textbooks and other educational resources in surgical education seldom contain information about energy devices. These findings reveal a profound unmet need in the surgical community: surgeons and surgical trainees lack sufficient understanding of the appropriate and safe use of energybased devices.
In an effort to address this knowledge gap and safety issue, SAGES has developed the FUSE program. FUSE is the first comprehensive educational tool consisting of a curriculum in the basic science of surgical energy, developed by a multidisciplinary team of content experts (including surgeons, anaesthesiologists, nurses, and engineers) [3] . Similar to its ''Fundamentals'' counterparts [Fundamentals of Laparoscopic Surgery TM (FLS) and Fundamentals of Endoscopic Surgery TM (FES)], it consists of a web-based multimedia curriculum (also available in book format) and a validated certification examination. However, unlike FLS and FES, there is no hands-on training or assessment component. The curriculum covers ten domains and addresses 63 objectives (Table 1 ) [21] . This curriculum emphasizes safety for all members of the operating room, while keeping the content clinically relevant with practical information, regardless of subspecialty. The FUSE certification assessment was developed through a transparent process led by psychometrics experts to meet the requirements for a ''high-stakes'' examination to identify a candidate with the minimally acceptable competency [20] .
Evidence accumulated to date suggests that FUSE has significant value for both surgeons and trainees. A didactic post-graduate course based on FUSE curriculum objectives was piloted at the 2011 SAGES meeting [3] . Twenty-seven participants took an 11-item pre-test multiple-choice examination of critical knowledge, followed by a 10-item post-test assessment after the course that covered the same content. The median number of correct answers increased from 55 % (IQR 46-82 %) to 90 % (IQR 70-90 %). The results of this study suggest that the FUSE curriculum improves short-term knowledge regarding function and safety of surgical energy devices.
Similarly, a 2-hour simulation-based electrosurgical course based on the FUSE curricular and assessment objectives was evaluated in junior surgical residents [19] . Fifty-nine first and second year trainees were assessed at baseline (pre-test), immediately post-curriculum and 3 months post-curriculum using separate 35-item examinations. Median exam scores improved from 46 % (IQR 40-54 %) to 84 % (IQR 77-91 %) immediately after the curriculum. The results of this study reinforce the importance and utility of a formal curriculum on energy devices. Furthermore, the median 3-month follow-up examination score was 71 % (IQR 60-86 %), demonstrating retention of knowledge, even months after the curriculum. So why do we need FUSE? Perhaps a better way to phrase the question is: ''Would you let yourself be operated on if you knew your surgeon did not receive formal training on the device used during your surgery?'' SAGES' mission statement is to improve the quality of patient care through education, research, innovation, and leadership. The FUSE program embodies this objective by providing an opportunity for surgeons to acquire the expertise to use energy devices on patients both effectively and safely, and to deliver the best possible care. The evidence suggests that knowledge of energy devices can be taught at all levels, from residents early in their training to surgeons with decades of experience. The incorporation of FUSE into early surgical training will allow for trainees to learn and test on knowledge fundamental to the safe and optimal use of surgical energy devices. With the changing health-care environment and increasing demand for transparency and accountability, it is only a matter of time before credentialing bodies and administrators require certification of basic competency from surgeons and surgical trainees before using energy devices on patients for the first time. FUSE (Fig. 1) is a credentialing program developed by surgeons for surgeons and with the input of all team members in the operating room. It has shown its ability to close the gap in knowledge of function and safety of surgical energy devices as it pertains to surgeons and allied healthcare providers. The FUSE program is available to meet this need, and as of April 2014, 170 surgeons and allied health professionals achieved a passing score during beta testing of the exam. They are the first cohort of ''FUSE certified'' surgeons.
To learn more or sign up, visit http://www.fuseprogram. org.
